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ABSTRACT

Medication adherence is the key to controlling blood pressure in hypertensive patients to minimize the risk of
complications. The research aims to assess level of medication adherence and identify influencing factors. The
quasi-experimental research method used purposive sampling to create a control group and 2 intervention groups
(pill box and medication chart) with each group 30 patients. Prospective data collection with pre-post design
(week-1 and week-4) as well as observing clinical data on blood pressure, medication adherence. Questionnaire
of medication non-adherence determinants was taken at week 4. The questionnaire instrument was validated with
Cronbach Alpha reliability >0.06. The results of the statistical analysis were significant (p-value <0.05) with
increasing the mean score of medication adherence in the pill box was 1.2 and the medication chart was 0.7. The
reduction in systolic blood pressure in the intervention group was significant (p-value <0.05) by more than 2
mmHg. A total of 35.6% of patients were reluctant to ask health workers for medication information and 45.6%
needed someone to remind them to take medication. In conclusion, increasing medication adherence and reducing
blood pressure can be achieved with intervention and requires social support from family and health-care
professional.
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2023). The Basic Health Research Report

1. INTRODUCTION (RISKESDAS) in 2018 stated that the

Hypertension is the leading cause of
premature death worldwide and is estimated to
affect 33% of adults aged 30-79 years,
significantly doubling between 1990 and 2019
from 650 million to 1.3 billion (Zhou et al.,
2021). Hypertension is a condition of systolic
blood pressure (TDS) >140 mmHg or diastolic
blood pressure (TDD) >90 mmHg when
measured at a health facility or taking
hypertension medication(Perhimpunan Dokter
Hipertensi Indonesia (PERHI), 2021; World
Health Organization, 2023). Data from the
World Health Organization states that
hypertension, which is a chronic disease, is only
I in 5 adults (21%) with controlled
hypertension(World Health  Organization,
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prevalence of hypertension reached 34.1% in
Indonesia in the productive age population > 18
years and only half of the patients (54.4%)
routinely  took  antihypertensive  drugs
(Riskesdas Kementrian Kesehatan RI, 2018).
Data from the Central Java Provincial Health
Office stated that 30.4% of the total population
aged > 15 years suffered from hypertension
(Dinkes, 2021) and in Banyumas Regency in
2022 there were 181,498 people with
hypertension from a total of 27 sub-districts
(Dinkes, 2022).

One of the problems in patients with chronic
diseases such as hypertension is adherence,
which requires lifestyle modification and long-
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term therapy (Sammulia, S.F., et.al., 2016).
Patients who take more than one medication
with varying frequency of drinking rules
increase the risk of non-adherence and several
other factors are associated with non-adherence
to medication. Previous studies mentioned the
risk factors of increasing number of
medications, living in the city, forgetting the
dosage rules and low energy are associated with
non-adherence in adult hypertensive patients
(Nikolic, A., et.al., 2023). Non-adherence to
hypertension treatment can lead to uncontrolled
blood pressure (Unger, T., 2020). Factors such
as gender, age, place of residence, presence of
comorbidities, knowledge of the disease, type
of treatment, long waiting time for drugs in
health facilities, the relationship between
patients and medical personnel through
effective counseling on antihypertensive drugs
have an influence on patient compliance
behavior (Getenet, A., 2019; Noreen, N., 2023).

Previous research in the city of Yogyakarta
qualitatively showed that the description of
hypertension patients' perceptions of adherence
to taking medication is an effort to maintain
self-health conditions based on the desire to
recover and efforts to recover (Gibran et al.,
2021). Another study in Kertasura City, Central
Java Province using qualitative methods has
identified factors that influence treatment
adherence in hypertensive patients, namely
health workers also have a role as a cause of
non-adherence to treatment for hypertensive
patients in the Kartasura Health Center area
besides the individual factors themselves
(Pramesti et al., 2020).

Research related to antihypertensive
treatment compliance interventions in Iran
shows that pill boxes can significantly improve
compliance in the intervention group
(Mehdinia, A., 2020). Another study states that
patients who use medication charts tend to take
their medication more regularly, thereby
increasing the success of therapy compared to
the control group (Krisna, et.al.,, 2020).
Assessment using these methods is only
assessed and observed based on patient
compliance which still provides a risk of
subjectivity in the study results.

Further research is needed to find the most
appropriate protocol to improve compliance.
Based on the results of interviews with health
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workers at the Kembaran I Health Center in
Banyumas Regency conducted before the study
began in July 2023, the number of hypertensive
patients as of January 2023 was 3,350 people
with an average blood pressure value of more
than 160/100 mmHg. Ideally, hypertension
patients should have a blood pressure target of
less than 140/90 mmHg for hypertension
without comorbidities and less than 130/80
mmHg  for  high-risk  patients  with
complications (Perhimpunan Dokter Hipertensi
Indonesia (PERHI), 2021). Efforts to improve
medication adherence need to be made by
providing interventions in the form of pill boxes
and medication charts. So far, there are still
limited studies on evaluating compliance
improvement by assessing clinical blood
pressure outcomes and looking at factors that
influence treatment non-compliance, so
researchers are interested in conducting this
study.

2. METHODS

The research has been declared ethically
feasible by the Health Research Ethics
Commission of Harapan Bangsa University
with number B. LPPM-UHB/2302/09/2023.
The sample size was 90 patients of Kembaran I
Health Center using purposive sampling
technique. Patients were grouped into 3 groups:
control group, pill box intervention group and
medication  chart intervention  group.
Measurement of adherence levels using the
MGL-MAQ  (Morisky, Green, Levine
Medication Adherence Questionnaire)
questionnaire with 4 questions that have been
translated into Indonesian and have been
validated by previous researchers (Ernawati &
Rahmatul Islamiyah, 2019; Hening et al,
2019). The questionnaire on the determinants
of hypertension patient treatment adherence
was adapted from Makkulawu, et al., 2018
(Makkulawu et al., 2018) and has been tested
for validity and reliability with reliable results
of Cronbach's alpha> 0.06. The validity test
shows that out of 34 questions only 26
questions are valid. The data that had been
collected were tabulated and analyzed using
SPSS 26.0 to see descriptive results in the form
of percentages as well as bivariate tests to
assess significance between groups. Chi-square
bivariate analysis was used to describe the
sociodemographic and clinical characteristics
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of patients on the level of medication
adherence. The dependent t-test and Wilcoxon
test were used to assess the comparison of
medication adherence scores and blood
pressure between groups before and after
treatment, while the mann whitney test
examined the mean change in adherence scores
and blood pressure between groups. Data
normality test by assessing the significance of
Kolmogrov Smirnov (p-value>0.05). The
results of the age data analysis are not normal
because the p-value <0.0001.

3. RESULT AND DISCUSSION

3.1 Comparative Analysis of Demographic
Characteristics on Adherence.

Based on table 1 with a total of 90 patients,
the female gender category is more dominant
than male patients, 62.2% and 37.8%
respectively. The majority of education level is
low (elementary - junior high school) reaching
72.2% and is significant to the level of
compliance with a p-value <0.05.

3.2 Comparative Analysis of Clinical
Characteristics on Adherence.

Clinical characteristics of hypertensive
patients in table 2 with a disease duration of
more than 3 years reached 55.6% 70% had no
comorbidities, 70% did not smoke. Most
patients 53.3% do not exercise, 31% do not do
a salt diet and 12.2% consume herbal medicine.
Based on table 2, only the intervention variable
of medication reminder media is significant to
the level of compliance with p-value <0.05.
Tables 1 and 2 show that the variables of
gender, age, occupation, duration of disease,
comorbidities, salt diet, smoking behavior,
body mass index (BMI), use of herbal
medicine, and number of drugs have no
significant difference in the level of compliance
with p-value> 0.05.

Karakteristik Penggunaan Obat Hipertensi

Tunggal Kombinasi Amlodipin Candesartan Captopril

Jumlah Obat Jenis Obat

Figure 1. Characteristics of Hypertension
Medication
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Based on Figure 1, hypertension drugs
consumed by patients are dominated by the
use of combination drugs (the use of 2 or more
drugs) reaching 48 patients.

Table 1. Comparative Analysis of Patient
Demographic Characteristics on Adherence

Vari Total Compliance p-
ables Sample Level val
(n=90) ue

Cate | n | Hig | Me | Lo
gory | (%) | h diu w

m
(n=| (n=| (n=
18) | 66) 6)
n n n

(%) | (%) | (%)
Gend | Male | 34 5|26 3105

er (37. | 4. | (76. | (8. | 43
8%) | 7%) | 5%) | 8
%)

Fem | 56 | 13 |40 3
ale | (62. ] (23.|(71. | (.
2%) | 2%) | 4%) | 4

Age | 40- |50 | 14 |32 4 [ 00
(year | 60 | (55. | (28 | (64 | 8 | 73
s) 6%) | %) | %) | %)
>60 | 40 4 |34 2
@4. | (10 |85 | 5
%) | %) | % | %)
Educ | High | 25 | 10 | 15 0 |00

ation 7. | @0 [ 60 | (© | 07
8%) | %) | %) %)
Low | 65 8 |51 6

(72. | (12. | (78. | (.
2%) | 3%) | 5%) | 2
%)
Jobs | Nor | 75 | 12 |57 6 | 0.0
Wor | 83. | (16 | (76 | 8 | 73
king [3%) | %) | %) | %)
Wor | 15 6| 9 0
king | (16. | (40 | (60 | (0
%) | %) | %) | %)

All hypertensive patients used amlodipine
as the first line of hypertension therapy. The
results showed that the level of compliance in
the high category at week 4 was only 20% (18)
and 73.3% (66) of patients with moderate
category.

3.3 Comparative Analysis of Mean Change
in Pre-Posttest Values Between Groups on
Adherence and Blood Pressure Levels.
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Mann-Whitney statistical test analysis
assessed changes in the mean MGL-MAQ
score after the intervention compared to the
control group with a p-value <0.001.
Comparison of the average decrease in TDS
and TDD values of the pill box group and the
control group there is a difference with a p-
value <0.05. The medication chart group and
the control group had no significant difference.

(p-value >0.05) on TDD but significant on
TDS (p-value 0.010)..

3.4 Comparative Analysis of Pre and Postest
Intergroup Blood Pressure and Compliance

Based on Table 3, the mean values of TDS
and TDD of the pill box group before the
intervention and after the intervention were
different with a p-value of <0.001. The
medication chart group was only significant in
TDS (p-value 0.007) while the mean TDD was
not significant with a p-value of 0.099. The
control group for the mean value of TDS was
not significant but there was a difference in
TDD pre and posttest with a p-value of 0.010.
Comparison of the pre and posttest MGL-MAQ
mean scores of the pill box and medication
chart intervention groups showed a difference
in increasing compliance with a p-value of
<0.05 each.

Table 2. Comparative Analysis of Patient
Clinical Characteristics on Compliance.

Var | Total Sample MGL-MAQ P-
iabl (n=90) Compliance Level | val
e ue
Categ n | Hig | Me | Lo
ory (%) | h diu w

m
m | m=| (n
= | 66) | =6)
18)
n n n

(%) | (%) | (%)

Duration of
Disease

>3 40 9 27 4 0.4
years | (44. | (22. | (67. | (10 | 15
4%) | 5%) | 5%) | %)

>3 50 9 39 2
years | (55. | (18 | (78. | (4%
6%) | %) | 0%) )

Comorbiditie
S
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None 63 12 47 4 0.9
(70 | (19 | (74. | (6.3 | 17
%) | %) | 6%) | %)
Availa | 27 6 19 2
ble (30 | (22. | (70. | (74
%) | 2%) | 4%) | %)
Salt Diet
Doing | 59 11 45 3 0.6
(65. | (18. | (76. | (5.1 | 06
6%) | 6%) | 3%) | %)
Not 31 7 21 3
Doing | (34. | (22. | (67. | (9.7
4%) | 6%) | 7%) | %)
Perilaku
Merokok
No 79 15 59 5 0.7
Smoki | (87. | (19 | (74. | (6.3 | 40
ng 8%) | %) | 7%) | %)
Smoki | 11 3 7 1
ng (12. ] (27. | (63. | (91
2%) | 3%) | 6%) | %)
IMT
Category
Skinn 1 0 1 0
y(< | (1.1 ] (0% | (100 | (0%
18.4) | %) ) %) )
Norma | 72 12 56 4 0.3
1 (80 | (16. | (77. | (5.6 | 19
(18.5- | %) | 7%) | 8%) | %)
25)
Fat 17 6 9 2
(>25) | (18. | (35. | (52. | (1.1
9%) | 3%) | 9%) | %)
Sports
Doing | 42 7 34 1 0.1
(46. | (16. | (81 | (24| 99
7%) | 7%) | %) | %)
Not 48 11 32 5
Doing | (53. | (22. | (66. | (10.
3%) | 9%) | 7%) | 4%)
Herbal
Medicine
No 79 14 61 4 0.0
Consu | (87. | (17. | (77. | (5.1 | 64
mptio | 8%) | 7%) | 2%) | %)
n
Consu | 11 4 5 2
mptio | (12. | (36. | (45. | (18.
n 2%) | 4%) | 5%) | 2%)
Amount of
medicine
Single | 42 12 28 2 0.1
(46. | (28. | (66. | (4.8 | 50
7%) | 6%) | 7%) | %)
Combi | 48 6 38 4
nation | (53. | (12. | (79. | (8.3
3%) | 5%) | 2%) | %)
Intervention
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Availa | 60 17 43 0 <0.
ble (66. | (28. | (71. | (0% | 000
7%) | 3%) | 7%) ) 1
None 30 1 23 6
(33. | (33| (76. | (20
3%) | %) | 7%) | %)

3.5 Comparative Analysis of Pre and Postest
Intergroup Blood Pressure and Compliance

The results of the validation test of the
questionnaire determinants of treatment non-
compliance behavior, out of 34 questions there
were 26 valid questions (r-count> r-table
(0.207)) and Cronbach alpha test 0.837 (>0.6).
Questions were categorized into 4, namely
patient factors (eating habits, beliefs about
treatment and health services, emotional and
physical), disease factors (complications and
symptoms felt), health service factors
(facilities, health workers and drugs) and finally
social and cultural economic factors (social
support and costs). Patient factors regarding
eating habits, 88 patients (97.8%) disagreed
with the statement “My diet is irregular so I feel
I don't need to take antihypertensive
medication” (code K1). External factors in the
health service category, in the question with
code K23 related to social support, there were
35.6% or 32 patients felt reluctant to ask
information related to drugs to health workers
and code K24 there were 45.6% (41 patients)
wanted someone to remind them when they
started to be non-compliant with taking
medication.

4. DISCUSSION

To date, no research study has been found
on the determinants of factors affecting
treatment adherence of hypertension patients in
first-level facilities by assessing
socioemographic characteristics and patient
clinical outcomes on treatment adherence as
well as media interventions for medication
reminders on clinical outcomes. In addition, an
interview of behavioral determinants of reasons
for non-adherence to hypertension treatment
was completed, looking at internal and external
factors. Important factors in this study that
influence hypertension patients' medication
adherence related to demographics, namely
higher education and the influence of
interventions related to the provision of pill
boxes and medication charts in hypertension
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patients. The results of this study show that
patients with high education levels affect the
level of medication adherence compared to low
education levels, this is in line with previous
research in Pakistan (Noreen, N., 2023).

Table 3. Comparative Analysis of Patient
Clinical Characteristics on Adherence

Group Systolic Blood Pressure P-
Pre test Post test value
(Mean+SD | (Mean+SD
) )
Pill Box 155.13+18. | 152.30+17. | <0.00
39 23 1?
Medicati 152+£21.98 | 150.30+20. | 0.007*
on Chart 85
Control 147.10£18. | 147+17.65 | 0.811°
25
Group Diastolic Blood Pressure P-
value
Pill Box 82.87+10.6 | 78.63+9.09 | <0.00
5 1°
Medicati | 82.77£10.4 81+10.49 | 0.099*
on Chart 9
Control 82.17£10.6 | 80.10+8.68 | 0.010°
3
Group Compliance Score P-
value
Pill Box 2.07+1.17 3.27+¢0.58 | <0.00
1
Medicati 2.10+1.06 2.87+0.68 | 0.003
on Chart
Control 2.03+1.37 2.07£0.94 | 0.782

*Description: aResults of dependent t-test,
bResults of Wilcoxon test

The results of the study are not the same as
the results of research in China (Pan, J., 2019),
namely in the variables of gender and length of
illness there is significance for treatment
adherence and studies from Ethiopia also show
significance only in the variables of age and
comorbidities as important predictors of
treatment adherence (Getenet, A., 2019). This
may occur due to differences in the
sociodemographics of the country and the
diversity of the people who participated as
research respondents..

343



Viva Medika: Jurnal Kesehatan, Kebidanan, dan Keperawatan, 17 (02), July 2024
Silma Kaaffah, et. al. (Determinants of Medication Adherence in Hypertension Patients

in Level I Health Facilities in Kembaran District)

The effect of interventions related to the
provision of pill boxes and medication charts on
hypertensive patients in this study. Patients who
were not given any intervention did not have an
increase in compliance and a significant
decrease in blood pressure. In line with the
results of previous studies, control patients
without intervention were 2.4 times more likely
to forget to take medication than patients who
used pill box media (Pui & Choi, 2019). The
patient's blood pressure value in this study
decreased after being given a media
intervention reminder to take medicine, namely
pill boxes and medication charts. Pill box is a
medicine box that contains the amount of
medicine that must be consumed by patients
every time they take medicine (Burnier & Egan,
2019). The pill box comes in various types such
as daily pill box, weekly pill box, four times
weekly pill box. Pill boxes can reduce the cost
of therapy and improve the quality of life of
patients so that it can help patients who require
long-term consumption of drugs such as
hypertension (Li et al., 2021). Pill box aids in
this study increased adherence and reduced
systolic-diastolic blood pressure significantly
and in line with research conducted in other
cities (Sammulia, S.F., etal., 2016). Age
factors affect adherence, as being young or
elderly affects the acceptability of treatment
(Burnier & Egan, 2019). Elderly patients may
have visual impairment or other illnesses, but
looking at the pill box is easier than ticking off
a column on a paper medication chart. These
visual reasons affect information
comprehension, memory and may also affect
expectations or attitudes towards medication
(Burnier & Egan, 2019). Medication chart is a
paper tool to help patients overcome forgetting
to take medication, by ticking the available
column after the patient takes the medicine.
Medication charts can statistically improve
medication adherence but do not reduce
diastolic blood pressure. Based on brief
interviews with patients, some patients
complained of technical difficulties in
recording the use of drugs with medication
charts, especially the elderly were less effective
in carrying out their therapy, because they had
to mark the medication chart after taking the
medicine and thus had to look for a pen which
was quite inconvenient. Another cause is the
risk of being scattered, lost or wet and torn
(Sammulia, S.F., et.al., 2016). Previous studies

Viva Medifia | VOLUME 17/NUMBER 02/JULY/2024

in two different cities in Yogyakarta and Batam
city showed similar results medication chart
intervention increased adherence but did not
improve clinical outcomes (Sammulia, S.F.,
et.al., 2016). Non-adherence to
antihypertensive therapy was significantly
associated with an increased risk of the primary
clinical outcome of blood pressure in
hypertensive patients (Jung et al., 2023). In
addition to non-compliance, blood pressure
results can also be influenced by several factors
including changes in position and differences in
position during examination. The diastolic
blood pressure value when the patient is in a
sitting position will be higher than the position
when the patient is supine with the difference in
value reaching 5 mmHg (Jatinugroho &
Lontoh, 2021). Blood pressure readings can
also be higher when patients support their own
arms. When the patient is seated and the back is
not properly supported by the chair, the
diastolic pressure reading can increase by 6
mmHg. The changing position of the arm plays
a role in the error of blood pressure values.
When the arm is below the level of the heart,
the value will be too high while when the arm
is above the level of the heart, the value will be
lower and for every inch the arm is above or
below the level of the heart there is a difference
of 2 mmHg (Jatinugroho & Lontoh, 2021;
Unger, T., 2020). Based on the results of this
study, we found that 1 in 3 patients still need
counseling from a health professional and help
to remind them to take their hypertension
medication. Additional counseling,
involvement of family members, or repeated
instructions to ensure patient understanding are
key to helping patients with low literacy levels
when these services are provided by doctors,
pharmacists, or nurses. Effective
communication skills during the treatment
period can empower patients to engage in
disease management and are strongly correlated
with improved treatment adherence (Legido-
Quigley et al., 2019).

This study has several limitations, firstly it
was only taken at one primary healthcare
facility so the patients are not representative of
the general population and hence it may be
difficult to generalize the findings to the
population. We overcame this by taking all
hypertensive patients at the health center and
digging deeper into the factors of non-
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adherence using a validated questionnaire that
has been published by previous researchers.
Secondly, the limitation of researchers not
directly observing the use or when patients take
antihypertensive drugs as well as the potential
bias of self-reporting in the adherence
questionnaire. =~ The  questionnaire  was
completed at one time and the researcher
accompanied the patient when filling out the
questionnaire and emphasized honesty to the
patient. All questions in the questionnaire are
easy to understand and have been validated and
reliable to minimize self-reporting and there is
another evaluation, namely assessment by
calculating the remaining drugs in the pill box
and medication chart. Another limitation is that
we have not analyzed in depth to multivariate
what factors have the most influence on
medication non-adherence. The possibility of
educational factors interacting with access to
information and social support has not been
studied further, so more in-depth research is
needed. Counseling interventions provided by
pharmacists to hypertensive patients on an
ongoing basis, periodic counseling by medical
personnel and support for lifestyle changes are
needed in order to improve therapeutic
adherence and achieve controlled blood
pressure targets. (Burnier & Egan, 2019;
Gamage et al., 2020)

CONCLUSION

Coverage of medication adherence levels in
the high category is still low. The intervention
of media reminders to take medication and
education level affect patient medication
adherence. Social support from family and
involvement of medical personnel in the
treatment period of hypertension patients are
needed to improve medication adherence.
Many factors are associated with medication
non-adherence. Further research such as
multivariate analysis to see what factors are
most influential on hypertension treatment
adherence and research is needed to find the
most appropriate protocol to improve
adherence..

ADVISE

Health education strategies specifically
focused on adherence should be designed and
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delivered to hypertensive patients and the
public at large..
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